What is claimed is: 

1. A sample separation apparatus, comprising: 
a silicon substrate; and 



paratu 




a first porous silicon region includingla matrix and extending a distance across said 
5 i silicon substrate. 



2. The sample separatiobvapparatus of claim 1, wherein said first porous silicon 
region includes a sample application end contiguous with said porous silicon region. 



10 3. The sample separation apparatus of claim 1, wherein said porous silicon 

region defines a column. 

4. The sample separation apparatus of claim 1, wherein said first porous silicon 
region extends substantially linearly. 
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5. The sample separation apparatus of claim 1, comprising a second porous 
silicon region extending a distance across said silicon substrate. 

6. The sample separation apparatus of claim 5, wherein said second porous 
silicon region defines a control column. 

7. The sample separation apparatus o^f claim 1, further comprising a reactant 
region positioned along and contiguous with said first porous silicon region. 



25 8. The sample separation apparatus of ckqjm 7, wherein said reactant region 

comprises a capture component. 

9. The sample separation apparatus of claim\7, wherein said reactant region is 
positioned at a predetermined distance from an end o^ said first porous silicon region. 
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10. The sample separation apparatus of claim 5, further comprising a first 
reaction region disposed along rcaid first porous silicon region and a second reaction 
region disposed along said second porous silicon region. 

11. The sample separatio^Qgparatus of claim 10, wherein a distance between 
said first reaction region and an ena of said first porous silicon region is substantially 
the same as a distance between said \econd reaction region and an end of said second 
porous silicon region. 

12. The sample separation appaWus of claim 1, further comprising at least one 
detector disposed proximate said first porous silicon region. 



JThe sample separation apparatus of claim 12, wherein said at least one 
detector comprisS&^thermal detector. 



14. The sample separation^p^ratus of claim 12 , wherein said at least one 
detector comprises a field effect transistor. 

15. The sample separation apparatus of claim 12 , wheJeiqjsaid at least one 
detector comprises a voltage application component and a current detecfroncomponent. 

16. The sample separatio\apparatus of claim 1, further comprising a processor 
on said silicon substrate. 



17. The sample separation appaQps of claim 1, further comprising a memory 
device on said silicon substrate. 

18. The sample separation apparatus or\claim 1, further comprising a migration 
facilitator associated with said first porous silicon^region. 
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19. The sample separation apparatus of claim 18, wherein said migration 
facilitator comprises a punrp operatively associated with a first end of said first porous 
silicon region. 

5 20. The sample separation apparatus of claim 19, further comprising a control 

valve disposed between said pump and said first end. 

21. The sample separatio A apparatus of claim 18, wherein said migration 
facilitator comprises a vacuum souipe operatively associated with a second end of said 

10 first porous silicon region. 

22. The sample separation apparatus of claim 18, wherein said migration 
facilitator comprises a first electrode adjacent a first end of said first porous silicon 
region and a second electrode adjacent a second end of said first porous silicon region. 



23. The sample separation apparatus of claim 22, wherein said first electrode is 
a cathode. 



24. The sample separation apparatus of claim 22, wherein said second electrode 
20 is an anode. 

z5>^hesample separation apparatus of claim 1 , further comprising a stationary 
phase disposed in saidTHatri*^^ 

25 26. The sample separation apparatus of claim 25, wherein said stationary phase 

comprises a capture substrate. 




27. The sample separation apparatus of claim 26, wherein said capture 
substrate comprises an antibody. 
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28. The sample separation apparatus of claim 26, wherein said capture 
substrate comprises an antigen. 

29. The sample separation apparatus of claim 1, further comprising a sealing 
element disposed over at least a portion of said first porous silicon region. 
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30. A separation apparatus, comprising: 
a substrate; 

at least one capillary column defined in\said substrate and comprising a first porous 
matrix; and 

a detector disposed adjacent said capillarj\ column. 



31. The separation apparatus of claim 30, wherein said substrate comprises 



silicon. 



3^The separation apparatus of claim 30, wherein said first porous matrix 
Q^yxomprises porous silicon. 
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33. The separatioh^Dparatus of claim 30, wherein said first porous matrix 
comprises hemispherical grain silicon. 



34. The separation apparatus of clamK^O, further comprising a solid phase 
disposed on said first porous matrix. 
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35. The separation apparatus of claim 34, wherein said solid phase comprises a 
capture substrate. 



36. The separation apparatus of claim 35, wherein said capture substrate 
comprises an antibody. 
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37. The separation apparatus of claim 35, wherein said capture substrate 
comprises an antigen. 

38. The separation apparatus of claim 34, wherein said solid phase comprises 
silicon oxide. 

39. The separation apparatus of claim 30, including a pump associated with 
said at least one capillary column. 

40. The separation apparatus of claim 30, further comprising a valve associated 
with an end of said at least one capillary column. 

41. The separation apparat@|of claim 30, including a vacuum source associated 
with said at least one capillary column. 

42. The separation apparatus of Vlaim 30, including a first electrode associated 
a first end of said first capillary column and a second electrode associated with a 

second end of said first capillary column. \ 

43. The separation apparatus of claim\30, further comprising a processor 
associated with said detector. \ 

44. The separation apparatus of claim 30, further comprising a memory device 
on said substrate. 

45. The separation apparatus orclaim 30, further comprising at least another 
capillary column defined in said substrate. 
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46. The separation apparatus of claim 45, wherein said at least one capillary 
column and said at least one o(pillary column each comprise substantially equal 
lengths. 



>aratus of claim 45 , wherein said at least another 
capillary column comprisesf a secondpofouS 



^8>^The separation apparatus of claim 47, wherein said first porous matrix and 
said second porous*Tirat4xeach comprise substantially equal surface areas. 

49. The separation apparatus of claim^BT^dierein said at least one capillary 
column and said at least another capillary column each compri&esubstantially equal 
volumes. 

50. The separation apparatus of claim 30, further comprising a sealing element 
disposed over at least a portion* of said at least one capillary column. 

51. A miniature chromatograph, comprising: 
a substrate; 

a porous matrix defined in a substrat^and comprising at least one capillary column; 
and 

a plurality of pores defined by said porohs matrix. 

52. The miniature chromatograph oV claim 51, further comprising at least one 
detector disposed adjacent said at least one capillary column. 



53. The miniature chromatograph of claim 52, wherein said at least one 
detector comprises a thermal detector. 
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54. The miniature chromatograph of claim 52, wherein said at least one 
detector comprises a field effect transistor. 

55. The miniature chromatograph of claim 52, wherein said at least one 
detector comprises a voltage application component and a current detection component. 

56. The miniature chromatograph of claim 51, further comprising a sealing 
element disposed over at least V portion of said at least one capillary column. 

10 57. An electrophoretic appjfatus, comprising: 

a silicon substrate; 

at least one sample column in said silicon substrate and comprising a first end, a second 

end, and a first porous matrix which defines a first plurality of pores; and 
a control column comprising a second porous silicon matrix in said silicon substrate 
15 which defines a second plurality ofipores. 

58. The electrophoretic apparatus onclaim 57, further comprising: 
a first electrode disposed proximate said firsttend; and 
a second electrode disposed proximate said second end. 
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59. The electrophoretic apparatus of claim 58, wherein said first electrode is a 
positive electrode. 



60. The electrophoretic apparatus of claim 58, wherein said second electrode is 
25 a negative electrode. 



30 



* 



* 



< _ s9 /^ CPy sa ^* secon< 



The electrophoretic apparatus of claim 58, wherein said first electrode and 
Jectrode, when operably connected to a power source, are capable of 



1 generating a cuirenl^along a distance of at least one of said first column and said 
capillary column. 



62. The electrophoretic apparatus of claim 57, wherein said first porous matrix 
comprises porous silicon. 
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63. The electrophoretic apparatus of claim 57, wherein said first porous matrix 
comprises hemispherical grain silicon. 
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64. An analyte detection apparatus, comprising: 
a silicon substrate; and 

a porous column defined in said siliaon substrate. 



(X./ 65. The analyte detection apparatus of claim 64, wherein said porous column 
comprises a plurality of pores defiimd through a matrix. 
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^Tr"j 667*The»a nalyte detection apparatus of claim 65, further comprising a capture 

substrate disposed on said matrix. 

67. The analyte detection apparatus of claim 66, wherein said capture substrate 
comprises an antibody. 
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68. The analyte detection apparatus of claim 66, wherein said capture substrate 
comprises an antigen. 



69. The analyte detection apparatus of claim 66, further comprising at least one 
detector proximate said capture substrate. 
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70. The analyte detection apparatus of claim 69, wherein said at least one 
detector is a thermal detector, a field effect transistor, or current detector. 

e analyte detection apparatus of claim 64, further comprising a reaction 
region along the lengthoFsaia puiuus-rotefftfi^^. 

72. The analyte detectiqg^apparatus of claim 64, further comprising a control 



^L^y^olumn on said silicon substrate^ 



10 73. The analyte detection apparatus of claim 64, wherein said porous column 

comprises a matrix of porous silicon. 

74. The analyte detection apparatus of claim 64, wherein said porous column 
comprises a matrix of hemispherical grain silicon. 
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75. A method of fal^cating a separation device, comprising: 
providing a silicon substrate; 

defining at least one capillary colhmn region on said silicon substrate; and 
porifying said capillary column region to define a capillary column including a porous 
20 matrix. 

76. The method of claim 75, furthe^ comprising fabricating at least one 
detector adjacent said column. 

25 77. The method of claim 75, further comprising applying a stationary phase to 

said matrix. 

78. The method of claim 77, wherein said applying comprises binding a 
capture substrate to said matrix. 
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79. TJie method of claim 78, wherein said capture substrate comprises an 
antibody. 

80. The m^hod of claim 78, wherein said capture substrate comprises an 
antigen. 

81. The method or\plaim 75, further comprising disposing a sealing element 
over said capillary column. 
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82. The method of claim\76, further comprising associating a processor with 
said detector. 
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83. The method of claim 82, wither comprising forming said processor or said 
substrate. 

84. The method of claim 76, furthe\ comprising associating a memory device 
with the separation device. 
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85. The method of claim 84, further comprising forming said memory device 
on said substrate. 
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86. The method of claim 75, further comprising: 
defining at least one reaction region along a length of s^id at least one capillary column 

region; and 
porifying said reaction region. 



87. The method of claim 75, further comprising associating a migration 
facilitator with said at least one capillary column region. 
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v88. The method of claim 75, further comprising fabricating a first electrode 
proximate a first end of said at least one capillary column region and a second electrode 
proximate \ second end of said at least one capillary column region. 
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89. A method of substantially isolating a constituent of a sample, comprising: 
dispersing the sample in a mobile phase; 

applying the sample tba first end of a porous capillary column comprising a matrix 

which defines a plurality of pores; and 
drawing the sample acrossNa flowfront through said porous capillary column so as to 

enhance separation ok the constituent therefrom. 
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90. The method of clainxs89, further comprising detecting the constituent with 
at least one detector disposed proximate a detecting region of said porous capillary 
column. 

91. The method of claim 89, further comprising applying a stationary phase to 
said matrix. 
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92. The method of claim 89, wherein sai^ dispersing comprises vaporizing the 
sample in a gaseous mobile phase. 



93. The method of claim 92, wherein said gaseous mobile phase is a 
substantially inert gas. 
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94. The method of claim 93, wherein said substantially inert gas is nitrogen, 
hydrogen, helium or argon. 



95. The method of claim 89, wherein said dispersing comprises dissolving the 
sample in a liquid mobile phase. 
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96. THe method of claim 89, wherein said drawing separates the constituent 
from the sample on the basis of a size of the constituent. 

97. The method of claim 89, wherein said drawing separates the constituent 
from the sample on the, basis of an electrical charge of the constituent. 

98. The method ot^claim 89, wherein said drawing separates the constituent 
from the sample on the basis Vf an affinity of the constituent for a capture substrate 
disposed on said matrix. \ 

99. The method of claim 9B\ wherein said capture substrate is an antibody. 

100. The method of claim 98A wherein said capture substrate is an antigen. 

101. The method of claim 89, farther comprising applying a differential 
pressure to said porous capillary column \o effect said drawing. 

102. The method of claim 89, wherein said drawing occurs without applying 
differential pressure to said porous capillary\column. 

103. The method of claim 102, whereui said drawing comprises capillary 
action induced by said matrix. \ 

104. The method of claim 89, wherein sain drawing comprises applying an 
electrical current across the length of said porous capillary column. 
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105. An ultrasmall flow chSpnel device, comprising: 
a flow inlet; and 

aflpw channel connected to said inlet, \aid flow channel being formed of hemispherical 
grained silicon. 



106. The ultrasmall flow channel device of claim 105, wherein said flow 
channel further comprises a stationary phase disposed on said hemispherical grained 
silicon. 



107. The ultrasmall flow channel of claim 106, wherein said stationary phase 
comprises silicon oxide. 

108. A method of making an ultrasmall flow channel device, said method 
comprising the steps of: \ 

forming an elongate trench in a said substrate assembly; and 
forming hemispherical grained silicon in said elongate trench. 

109. The method of claim 108\further comprising disposing a stationary phase 
on said hemispherical grained silicon. \ 

110. The method of claim 109, wh&rein said stationary phase comprises silicon 
oxide. \ 
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